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FOREWORD

The goal of the Aniy's Manpower and Persomel Integration (MANPRI)
program is to enhance the field effectiveness of newly deployed weapons by
integrating, throughout the materiel acquisition process, the information
and actions that affect soldier performance. This includes manpwer levels,
personnel regairenents, training requrements, human factors engineering,
system safety, and health hazards. The Manned Systems Group of the Army
Research Institute for the Behavioral and Social Sciences (ARI) performs
research and development in areas that support the MANPRINIT process.

This report documents one step in the Army's first effort to apply
MANPRINT in the early stages of a major weapon acquisition. The report
describes a process of identifying and analyzing the human factors, health
hazard, and training issues associated with the Light Helicopter Family
(IHX) up to and including the Full Scale Development Request for Proposal.
The manpower, personnel and system safety issues for IHX were investigated
under a separate effort and are documented in ARI Working Paper MSG 88-02,
LHX MANPRINT Integration. The report also describes an automated data base,

* the structure and operation of which are generally useful in any materiel
acquisition.
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DEVEIDRMERT OF IBX MANPRINT ISSUES

EXEJTIVE SUMMARY

Requiremenit:

To facilitate the Manpwer and Personnel Integration (MANPRINT) process
in the Light Helicopter Family (HX) acquisition by identifying and
analyzing the status of human factors engineering, health hazard, and
training issues relevant to the IBX.

Procedure:

The MANPRINT issues associated with the IHX were identified fran IIX
program documents and analyses. The work was performed within the context
of the actual IHX acquisition process and focused on human factors

Sengineering, health hazard, and training issues. (The manpower, personnel
and system safety issues for IHX were investigated under a separate effort
and are documaented in ARI Working Paper MSG 88-02, IHX MANINT
Integration.) The period of performance coincided with the period of
preparation of the Full Scale Development Request for Proposal. The
"controls" were enbodied in the efforts to consistently and uniformly apply
the elements of analysis to the changing stream of relevant real world
events. The source or sources of issues were documented, along with the
potential impact on system performance. The status of issues was analyzed
in terms of proposed solution, risk, and timeliness of solution. An
automated data base was developed to support the analysis process.

Findings:

Issues were identified in five of the six MANPRINT domains; manpower,
personnel, training, human factors engineering, and health hazards. (Other
analysts might have categorized some of the health hazard issues as system
safety issues. Faced with ambiguity, we elected to include issues in the
analysis rather than exclude them. Likewise, issues observed in the
manpwer and personnel damains were included although they were beyond the
main focus of this effort.) The issues are not all equally difficult to
solve or equally important to the success of the LIX. In terms of
technological risk, issues vary fran high to low. The paramount issue is

£ the viability of the concept of single pilot operation of the scout/attack
version of the IBX. Other important issues involve the training system,
personnel skills, and the reduction of maintenance manpower. Without
exception, the major MANRIMNT issues covered by this report are being
addressed in the IHX system development process.
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Utilization of Findings:

The report presents a consolidated synopsis of issues in three of the
MANPINT~ dCmains pertinent to the IX acquisition as of late 1986. The
information points to areas for action and my assist decision makers in
setting priorities and defining the nature of the requisite action.
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DEVELOFMENT OF 1IX MANPRfl1 ISSUES

OVERVIEW

Operational Problem

The Army's initial attempt to incorporate the new Manpcwer and
Personnel Integration (MANPRnIM) program (Army Regulation 602-2, in
preparation) into the early stages of a major weapon acquisition program
occurred with the Light Helicopter Family (IHX). Methods and procedures for
inte/rating the MANPRINT dcmains and for incorporating MANPRINT into the
materiel acquisition process were in the formative stages and as yet were
mostly untried and unrefined. One aspect of the problem was the
identification and definition of those aspects of the IHX development which
might constitute significant MANPINT issues.

Research Objective

* The objective of this work was to identify and define IHX MANPRINr
issues in the human factors engineering, health hazard, and training damains
at a level of specificity and detail suitable for management attention and
for the tracking of progress toward solution of those issues throughout
subsequent stages of materiel acquisition and system development. The
marnpxoer, personnel and system safety issues for IBX were investigated under
a separate effort and are documented in ARI Working Paper MSG 88-02.

In terms of the nature and level of issues, the scope of the effort was
defined as those issues appro-iate for attention at Headquarters,
Department of the Army level. In analyzing the status of each issue, its
impact on the IHX system, nature of proposed solution, timing, technological
risk, type of activity affected, and principal MANPRINT domains were consid-
ered. The souroe material was the unclassified LHX program documentation
and the reports of various IX program analyses available through Fall 1986.

a

Relevant IHX documentation was reviewed in detail. Explicit and
iplicit MANPRINT issues, both real and potential, were identified, defined,
and condensed into a short statement and catalogued in an automated data
base along with a sorce reference and available information on origin and
status. The analysis consisted of adding information about the issue ob-
tained from these documents, adding corroborative souroes, and subjectively
categorizing the issue along several dimensions based on the relevant
information accumulated for each specific issue. Results of the analysis
were then applied by U.S. Army Research Institute for the Behavioral and
Social Sciences (ARI) to the IHX System MANPRINT Management Plan (SM4P) and
the Human Factors Engeering Analysis; they are presented in this report.
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A

BACKGROUND

SLicit Helicopter Family (LHX) Description

When developed, the IX family of light, fast, highly maneuverable
aerial vehicles will be capable of conducting nap-of-the-earth operations
continuously throughout the entire battlefield against a sophisticated
threat which has the capability to use nuclear, biological, and chemical
(NBC) and directed energy weapons. The UIX will have an integrated and
automated cockpit, worldwide navigation capability, and secure,
electromagnetic pulse (EMP) and electrmagnetic interference (EMI) hardened
avionics. The LHX will be self-deFplyable to Europe and rapidly
transportable by inter-theater tactical air transport. The capabilities of
the LHX will expand Army aviation's ability to perform its missions
continuously in adverse weather and over all terrain. The capabilities
include air-to-air combat, deep attack, continuous day and night operations
on an integrated battlefield, more rapid tailoring of units to meet the
demands of the fluid battlefield, and increased ability to remain in the
battle. The IBX will be fielded in units that have combat, combat support
(CS), and ccmbat service support (CSS) missions. The IHX will replace the

e aging fleets of AH-I, OH-58, and UH-I helicopters.

Two versions of the IBX are planned: the UIX scout/attack (SCAT) and
the IHX utility (IHX-U). The SCAT will be rapidly convertible for various
missions through the installation of "'mission kits" consisting of
preselected equipment essential to the specific mission. Capabilities
planned for the SCAT include automatic acquisition of iultiple targets,
target prioritization, and transmission of target information to other
aircraft for attack purposes. The UI4X-U capabilities include internal and
external cargo transport, tactical team transport, ccmmand and control, and
an air-to-air combat capability.

IX Mission Capabilities

The UIX will enhance Army capabilities in the following mission areas:

Cmmaid and Control (C2): support the C2 effort by greatly
enhancing the ccmmanders' ability to see the battlefield, collect
and disseminate information, ccmmunicate with all echelons of
command, and control combat forces.

Close Combat: improve the Army commanders' capability to
maneuver, acquire and destroy targets, and control the battle.

Fire Support: in the field artillery aerial observation (FAAO)
role, provide the ccmmnder the capability to fire-for-effect with
the first round.

Air Defense: add to the total force air defense effort by
* destroying enemy aircraft with air-to-air weapons. Additional
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capabilities include detection and enacimnt of enemy air
movements and rapid repositioning of lightweight or man-portable
air defense assets.

Cmmunication: provide secure airborne retransmission of voice
and data communications, transport support systems, enplace
automated communications in remote areas, and perform secure
courier service.

Intelligence and Electronic Warfare (IEW): supplement the
..mmanders' other IEM systems thrcugh detection, location, and
identification of enemy units by using IBX surveillance devices Lr
by positioning both attended and unattended ground sensor systems.

Combat Service Support (CSS): improve the capacity to rapidly
transport and recover small numters of personnel and light
materiel anywhere on the battlefield.

LHX Maintenance oncept

e The maintenance concept for the IHX is consonant with the provisions
anticipated for Army aircraft maintenance in the year 1985 and beyond. Both
the maintenance system and the reliability, availability, maintainability,
and testability characteristics of the aircraft will be designed to support
the future operational requirements of the Army. Although the maintenance
force structure supporting Army aviation in the 1990s will remain a three-
level system, the MHX maintenance concept operating within that force
structure will have only two levels, designated as user-level and depot-
level maintenance.

Level 1: User Maintenance. User-level maintenance supports a specific
weapon system, including unit maintenance, aviation intermediate
maintenance, combat maintenance, and battle damage assessment and repair.
This maintenance contributes to aircraft readiness and does not support the
supply system.

Level 2: Depot Maintenance. Depot-level maintenance refers to all
maintenance performed in support of the supply system Including component
rebuilding, repair, and calibration.

The IVX maintenance concept is intended to drive the design of the IX
toward optimum maintainability and to reduce maintenance manpower
requirements. Modules and replaceable units will be discarded or evacuated,
as appropriate. Maximum use will be made of on-board troubleshooting and

£ built-in tests to assess current conditions and detect trends. The IBX will
utilize independent, ground-based automatic test equipment (ATE), if
required. However, emphasis will be placed on eliminating the need for
mainframe ATE in the field. Aircraft design should emphasize maintenance
with common tools and utilization of special tools will be minimal. The IRX
will incorporate on-board flight data recording, test, and diagnostic

* equipment to facilitate maintenance and rapid return to operationally ready
status.
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The = will be designed to reduce the force structure requirem nt for
maintenance personnel. The desired goal is to reduce the complexity and
variety of maintenance tasks required to such a degree that all unit level
maintenance functions can be performed by no more than three different
military occupational specialties (crew chief included). This goal will be
accxmplished through technological advances and refinements in the man-
machine interface. The reduction of manpower requirements will ontribute
to more cost-effective operations when compared to the aircraft the IX will
replace.

Personnel

Personnel issues will be addressed continuously during the develcpment
of the IHX and the number of skills and skill levels for aircrew and
maintenance personnel are not to exceed those required for current light
helicopter fleet operations. Equipment design emphasis will be placed on
simplicity and ease of operation. New warrant officer and enlisted military
occupational specialties (MS) to operate, maintain, and support the LHX are

Sto be held to a minimtm.

The UIX training system will meet all operator, maintainer, and
supporter training reqwrements for both Active and Reserve moXponent
personnel. The training system, to include all devices, courseware, and
embedded training capabilities in the aircraft, will be developed, tested,
and fielded concurrently with the aircraft. Maintenance manuals will be
developed for the appropriate reading grade level and all maintenance
publications will be user-validated.

Flight training will be conducted at the U.S. Army Aviation Center
(USAAVNC). Students will be tracked into either the SCAT or LHX-U. Early
phases of initial entry rotary wing (IERW) training may be conducted in a
generic IHX training aircraft. The advanced phase of IERW will be in
mission-specific IHX training aircraft. Maintenance test pilot training
will be conducted at the U.S. Army Aviation Logistics School following
aircraft qualification at USAAVNC. Initial maintenance and support training
will be conducted by the appropriate Army schools. All new mission profiles
and related tasks generated by the IHX will be incorporated into new and
distinct soldier's manuals, job books, soldier's guides, skill qualification
tests, aircrew training manuals, Army training evaluation programs, and the

* annual aviator's written examination. A contractor's training course will
provide instructor and key personnel training for initial handoff of
operator and maintainer skills to Army instructors.

LHX in Army Units

The SCAT will replace the AH-I and OH-58A/C helicopter in air
reconnaissance and attack helicopter units. Beyond the year 2000, the SCAT

4



version will displace the OH-5BD in attack helicopter units equipped with
the AH-64 and in the FAAO role. It is planned that air reconnaissance
troops and attack helicopter ccmpanies will each have SCAT aircraft.

The IUX-U version will replace the OH-58 observation and UH-I utility
helicopter organic to aviation units at echelons above corps, corps,
division, and other organizations that have requirements for command,
control, and communication aircraft. This replacement will be on a one-for-
one basis.

Mand Personnel Integration (MANPRINT)

Army Regulation 602-2 describes MANPRINT as a cumprehensive management
and technical program to inprove total system (soldier and equipment)
performance by the continuous integration of mnpaxier, personnel, training,
human factors engineering, system safety, and health hazard considerations
throughout the materiel development and acquisition process. The recent
urgent need to resolve the dilemma between the rapidly increasing complexity
of military hardware (coupled with an attendant need for trained high-
skilled soldiers) which has accompanied the current Army Modernization

* Program and the anticipated finite limits on the number and quality of
soldiers who may be available in the 1990s have moved MANINT into the
forefront of materiel acquisition planning. Thus, while Army units might
possess the most sophisticated and theoretically superior equipment, total
performance potential might not be realized unless soldier performance is
highly effective. In the past, increased capability achieved with advanced
technology was often accompanied by increased soldier task ccmplexity.
Materiel design was not always guided by a disciplined process that insisted
on putting "the soldier-in-the-loop". Moreover, the design proce3s was
often built on the unstated assumption that sufficient numbers of skilled
soldiers would always be available to operate, maintain, and support the
hardware.

MNPRINT Integration

The key words in the MANPRINT process are "integration" and "throuhout
materiel development and acquisition .... " new equipment training,

a development of new institutional training program, basis of issue plans,
qualitative and quantitative personnel requirements information, manpower
requirement criteria, and MOS determination have long had their place in the
fielding of newly developed Army equipment. System safety assessment,
health hazard assessment, human factors engineering, and tables of
organization and equipment development are also not new to Army system

* development. What is entirely new about MANPRINT is the enhasis on
integration of these activities. First, the MANPRINT program integrates the
activities in the six existing domains of manpower, personnel, training,
human factors engineering, system safety, and health hazards. It seeks not
only integration among them but has the broader objective of integrating
these with relevant design activities in traditional areas of operation,

Smaintenance, logistics, and support. In so doing, the MANPRINT process
focuses concern not only on the individual soldier but also on the units
which will employ, maintain, and support new materiel (Figure 1).

5
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• Figure 1. Mapoe and Personnel Integration (MX4PRMN).

The second new element in the NANPRINT program is the insistence that
technical information from the MANPRINT dcmains should play a praminent role
in the decisions which determine the design characteristics of now materiel
fram concept fornulation phase through the deployment phase. Thus, MANPRDNT
contributes to total system effectiveness thrugh inproved: soldier
performance, manpoer and personnel utilization, and unit effectiveness.

*
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DEVEI.OPIMG 1.WRI~r ISS=F

As might be anticipated, the newnress of JmmPRINT in the materiel
acqiuisition process led to frequent moxdifications in the approach, scpe,
and products of this effort. Wi~dle these modifications, inevitably, helped
mold products of the work, they were always aimed at enhancing the utility
of those products to the IMX MANRflU program. Only the final approach used
In this task is described here. The approach is depicted in Figure 2.

ANALYZE CAT AO NAL MAPN

REAUIREM NT PLANRINT ANASS AA POR T

ISSUES ISSUES BS

H

Figure 2. Sdcieu for developing UDW 1ANfl1T issues.
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Unclassified IX documentation assembled by ARI was examined for
potential relevance to the MANPRINT area. The contractor assisted in
identifying and locating appropriate documents. Document acquisition was
through ARI. The contractor reproduced relevant documents for review and
analysis. Based on subject matter, each document was categorized as a
requirement document, a plans/programs document, or an analysis document,
entered into an automated data base (fully described in Appendix A of this
report) and assigned a unique identification number (IENO). Within the data
base, each document was cataloged by title, author, document location (i.e.,
ARI IHX file folder number), originating organization, date, media type (to
identify non-printed items) status (i.e., draft versus final material),
security classification (although set up to designate classified material,
in actual use only Unclassified and For Official Use Only (FUO) documents
were cataloged), and document type (i.e., report, briefing, letter, plan,
etc.). An analyst examined each cataloged item for timeliness, detail,
specificity, new or unique information, and extent of overlap with, or
duplication of, documents previously received. Most documents were then
given a detailed reading (see references and bibliography). Omission of
specific items at this stage was usually based on the existence of more
detailed or more recent information in another document, e.g., only the most
recent HARE4A (Hardware versus Manpower) analysis of the IHX was reviewed.

Te analyst read the text for explicit and implicit MNFR~iT issues.
This required the constant exercise of judgement in comparing stated and
potential issues against a rather imprecise criterion. Initially, the
criterion was, "The issue is of such significance that it should be
presented to the Army Systems Acquisition Review Council (ASARC)". A strict
interpretation would have led to a few issues stated in terms so broad as to
offer little help in dealing with those issues. (The IX System MANPRINT
Management Plan eventually settled on eight "Key Issues".) The criterion
used was. "The issue, if unsolved, will seriously impede attainment of a
major capability or objective projected for the LHX program." "Seriously
impede" could then be evaluated in terms such as technological difficulty,
manpower implications, number of personnel likely to be affected, or some
other indication of the extent of the potential impact on the overall
success of IMX. This led to issues that could be analyzed in useful terms
and eliminated the host of specific technical MANPRINT questions that are
easily perceived in perusing the characteristics and capabilities desired of
the IHX. Thus, the issues addressed in this report are those pertaining to
major subsystems or major elements of the IHX program. Nevertheless, in
judging whether or not to define and include an issue it was deemed more
desirable to include it for visibility rather than have it unexpectedly
arise later in LHX development. From the text, the analyst extracted or
formlated a succinct issue statement or question. Variants of an issue and
discussion or analysis of these might occur in several different sources.
Thus, the distillation and analysis of information was an iterative process.
The text usually discussed the impact upon the LHX of failure to solve the
issue. If it did not, the analyst provided an impact statement. A similar
treatmen occurred with proposed solutions to an issue, except that analysts
formulated proposed solutions only in their areas of expertise. Therefore,
not all issues have proposed solutions.

8
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Each issue was categorized according to its significance for a
particuilar type of activity, i.e., operation (0), maintenance (M), or
support (S). Each issue also was categorized according to the MANPR~I~r
dom~ain in which it had major inpact. Predictably, manry issues affected more
than one type of activity and more than one NANFRINT danain. Thus, an issue
may appear several times in the automiated data base. The analyst exercised
judgement in making multiple entries of an issue in order to maintain the
informational utility of the categorization and precluded having all issues
appear in all categories.

To indicate the extent to which solution of an issue seemd of critical
importance to overall, imlti-mission success of the UVM, a "Criticality
Score" was assigned to each issue using the following criteria:

E = Essential - solution of the issue is required for a successful

IHX1mx

H = High - highly impjortant issue. Failure to resolve the issue
means- major degradation in IX mission performance.

M = Medium - mo~derately inportant issue. Failure to resolve the
issue means serious delay in the program, potential inefficiencies
of major significance, or minor degradation in mission
performance.

L = low - issues of low (but not zero) inportance to the IHX
program. Failure to resolve the issue can result in program
delay, inefficient operations, or degradation of traing,
maintenance, or support services.

Althugi h independent assessment of tecaological risk was beyond the
scope of this effort, source documents were scrutinized for risk assessments
made by others. Wtere available, assessments and their soure were recorded
for specific issues. mthe agency that was, or should be, responsible for
solution of each issue and the event within the materiel acquisition process
by which a solution was needed was ascertained and recorded. Finally, the
suminiy status of issue resolution was determined and recorded as:

Res. anResolved - meaning that a decision has been made or action taken
that answers the question(s) raised by the issue. (Resolution of
an issue is entirely separate frou the impact of an issue. A re-
solved issue may have profound consequences for maintainers, oper-
ators, or support personnel or for the several MAWFR=l dcmains.)

Pend. =Pending - meaning that an Army agency acknowledges "lownership" Of
the issue and that it is, or will be, airessed in a timely
manner.

Unres. = Unresolved - denotes that a path to the solution has not been
documented or that ownership is not clearly established.

Unk. = Unknown - denotes that there was no information upon which to
judge the status of the issue. This category aplied mostly to
issues raised by other than the "owner" of the issue.

9
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As each issue was analyzed, the information described above was entered
into the automated data base, together with a complete reference to the
source documentation. (Sources referenced in the automated data base as
well as those referenced in the report are included in the reference section
of the report.) Cross-referencing of issues as derived by Allen Corporation
with the critical questions in the LHX System MANPRINT Management Plan (June
1986) was subsequently performed to enhance the utility of the results.

Results

A total of 101 issues was identified, defined, and analyzed. Of these,
42 represented multiple entries, leaving 59 unique issues. Of the 101
issues, 96 were human factors, health hazards, or training issues. Issues
for which solution was designated as "Essential" to IHX success are
presented in Table 1. Table 1 is a data base print-out, one of several
formats routinely available within the autoated system. Table 1 is
designed to illustrate a portion of the data base as well as to highlight
the "Essential" issues. Details on all issues are presented in the
automated data base listings contai-ied in Appendix A of the report.
Explanations of the column headings on the print-out in Table 1 follow:

SMMP Critical Question Number - a cross reference to the specific
critical question(s) in the IHX SMHP with which the "Allen Derived
Issue" (Fourth Column) is associated. For data entry purposes,
question numbers containing less than three digits were converted
to three digits numbers, e.g., 1.1 was entered as 1.01 whereas
1.10 was unaltered and entered as 1.10. The letter '"R following
some numbers denotes new critical questions reccmeded by the
contractor for addition to the SM4P.

Oper = 1, Main = 2, Supt = 3 - type of activity affected by the
issue. Only the number is entered in the column: Operation = 1,
Maintenance = 2, Support = 3.

Critical Question - the Critical Question, if there is one, in the
UIX S24P that corresponds to the Allen Derived Issue.

Allen Derived Issue - IHX NANPRINT issue statement or questions
* adopted by the analysts.

Documentation Supporting Issue Selection - an abbreviated
reference to the source document that best makes the case for an
issue. The number in this column uniquely identifies the source
within the document data base where complete reference information
is given.

Responsible Agency - principal Army agency having cognizance over
the subject matter of the issue.

When Resolved - event or phase within the LHX program development
* schedule at which time resolution of the issue is needed.

10
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Source Document IENO - the unique identification mober (IEO)
under which the source is listed in the document data base. The
entry may be for the same source as that in column five or for a
corroborative source. letter use is:

A = Analysis Document
P = Plans or Program Management Documents
R = Requirmnts Documents

Paragrap or Page in Source Document - detailed reference to
location within the source document of information on the issue.
Mhe Source Document may be the same document supporting issue
selection or it may be a corroborative source.

Criticality Score - significance to the achievement of IOX mission
cbjectives of resolving the issue. E = Essential, H = High, M =
Medium, L = low.

MANPRINT Domain - the NHRINT domain in which the issue has major
inpact. HF = Human Factors Engineering, HH = Health Hazards, MPWR
= Manpower, PERS = Personnel, SS = System Safety, ING = Trainirq.

Source of Solution - page reference and identification number
(IENO) of document discussing proposed solution(s) to the issue.

Risk - level of technological risk (H = High, M = Medium, L = Low)
as estimated in source inicated by document identification
number, page, and paragraph.

Status - an abbreviation indicating the status of isste
resolution. PEND - Pending, RES = Resolved, UNRES = Unresolved,
UNK = Unknown.

*i



Table 1

UM MANRT SMMP Critical Questinc Report

OPER=I DOCUMENTATION
3vUD CR]7CAL MAIN:2 SUPPORTING ISME

;UESTION Nu42ER SUPTz3 CRITICAL QUESTION ALLEN DERIVED ISSUE SELECTION

I CAN A PILOT SUCCESSFUL" R1001 O&O PLAN

ENGAGE OTHER HELICOPTE.., IN
AIR TO AIR COMBAT WHILE FLYING

THE A/C?

1 VISUAL DISPLAY PARAMETERS MUST A1075, HH ISSUES PAGE IS
FALL WITHIN ACCEPTABLE
OPERATIONAL LIMITS.

I IS SING E PILOT OPERAEIL!TY CAN A SINGLE PILOT OPERATE THE R1007 GUIDANCE LETTER, LHX
F;ASIB.-E? LHX IN 'THE GIVE4 OPERATIONAL :LESTCNE I/Il, DECISION

MODE SUMMARY AND MISSION REVIEN BY ASARC.OAMA-RA 21
PROFILES? NOV 85 ENCL SENCL S.: R1001

0&0 *THE LHX OPERATbONA'-
MODE SUMPARY IN ANNEX A/B..

1.01 1 IS THE WIDE FIELD OF VIEW CAN AN EFFECTIVE AND A1083, HFEA 1-1/17/86 (FOUO)
DISPLAY TECHNOLOGY MATURE ACCEPTABLE HELMET MOUNTED
TO SUPPORT LSD FSD? DISPLAY BE DEVELOPED FOR LHX?

1.05 1 IS THE SINGLE PlOT ABLE TO DESIGN Or' IHX NEEDS TO ASSURE A1083, HFEA 20-1/17/86A
EFFECTIVELY HANDLE ALL THAT ALL EMERGENCY PROCEDURES (FOUO)
EMERGENCY PROCEDURES AND CAN BE PERFORMED BY A SINGLE
ASSOCIATED ACTIONS? PILOT.

a

VIULDSLYPRA22SMS l?, HISE AE1

FALWTI0ACPAL



a

Table 1 (aitimied)

L N r SM mCritical Questian Report

SOURCE PAGE/PARA CRITI- SOURCE
RESPONSIBLE DOCUMENT IN SOURCE CALITY OF
AGENCY WHEN RESOLVED IDNO DOCUMENT SCORE SOLU'N RISK MANPRINT DOMAIN STATUS

Pv/TRADOC 07 11 R!C01 III OPERATIONAL E HF PEND.
PLAN, PAR 2 'THESE RFP
CAPABILITIES INCLUDE
AIR-TO-AIR
COMBAT...' III. PAR
4.d. 'THE
DESTRUCTION OF ENEMY
AIRCRAFT WITH
A;R-TO-A:R WEAPONS

IS THE LHX'S PRIMARY
CONTRIBJTICN TO THE
TOTAL FOR:E AIR

* C EPESE Er:CRT."

PV FSD A1I-5 PAGE 18 E HF PEND.

RFP

PU OT II R102 PAR 5, ESSENTIAL E H A1003 HF PEND.
CHARACTERISTICS a(3) P.R-57 RFP
AND ANNEX B TO LOA, PAR C
AND PAR 4 OF O&O P.R-39
(RIO01) PAR
GUIDANCE LETTER, 2(i)
UIX MILESTONE I/I,
DECISION REVIEW BY
ASARC. ODAA-RA 21
NOV 85 (IDNO R1007)
ENCL 6. ENCL $.

PM FSD A1083 P1 (FOUO) E A1083 L A1081' HF PEND.
HFEA P.8 RFP
P.1 M/N

A1003
P.R-6C,

1 PAR 2
Pv PRIOR TO FSD A18$3 P20 (FOUC) E A1083 HF PEND.

HFEA
P.20

13



Table 1 (omit i )

LH ATI MPCritical Question bpr

OPER:1 DOCUMENTATION
SMw CR:T7CAL MAIN=2 SUPPORTING ISSUE
QUESTION Nh45ER SUPT=3 CRITICAL QUESTION ALLEN OER:VE SGE SELECT!CN

1.ID/1.11/1.14/7.1/ 1 CAN A SINGLE PILOT COMPLETE DOES THE SINGLE 'RER YEBER A1083, HFEA 22-1/11/85
7.12 THE MISSION, GIVEN SINGLE DESIGN ALLOW THE PILO- THE (FOUO)

POINT FAILURES? FLEXIBILITY TO REACT TO
MISSION CHANGES. DEGRADED
EQUIPMENT MODES, AND
EFFECTIVELY PERFORM THE
MISSION?

1.1/1.14/7.11/7.12 1 -CAN , SINGLE PILOT REACT TO DOES THE SINGLE CREW MEMBER A1083, HFEA 22-1/17/86
CHANGES IN THE MISSION? DESIGN ALLOW THE PILOT THE (FOUO)

FLEXIBILITY TO REACT TO
MISSION CHANGES. DEGRADED

* EQUIPMENT MODES, AND
EFFECTIVELY PERFORM THE
MISSION?

1.12 1 CAN THE AUTOMATIC TARGET CAN THE TARGET A: L!E:TI3N A1083, SFEA 24-1/17/6A
ACQUISITION SYSTEM OPERATE PROCESS BE SUCCESSFULLY (FOUO)
QUICKLY AND ACCURATELY AUTOMATED TO ASSURE EFFECTIVE
ENOUGH TO ALLOW THE SINGLE SINGLE CREW MEMBER OPERATIONS?

PIOT TO ACCOMPLISH THE
MISSION AND HAVE ACCEPTABLE

SURVIVABILITY?

1.13/1.4/7.12 1 CAN SYSTEM AUTOMATION WHAT SYSTEMS ARE AUTOMATED AND AICE3, HFEA 2S-1/17/86A
REDUCE PILOT WORKLOAD TO A HOW SPECIFIC AUTOMATION (FOUO)
PCINT THAT WILL ALLOW THE ACCOMMODATES SINGLE CREW

SINGLE PILOT TO ACCOMPLISH MEMBER OPERATION HAS NOT BEEN
THE MISSION AND HAVE COMPLETELY ASSESSED. HF

ACCEPTABLE SURVIVABILITY? DESIGN STANDARDS DO NO' FULLY
* ADDRESS ISSUES AND TRADE OFFS

IN AUTOMATION AND COGNITIVE

OVERLOAD.

1.1$/7.11/7.12 1 WILL SINGLE POINT FAILURES DOES THE SINGLE CREW MEMBER A1083. FEA 22-1/17/86
OF THE SYSTEM AUTOMATION DESIGN ALLOW THE PILOT THE (FOUO)

INCREASE PILOT WORKLOAD SO FLEXIBILITY TO REACT TO
AS TO PREVENT MISSION MISSION CHANGES, DEGRADED

ACCOMPLISHMENT OR REDUCE EQUIPMENT MODES, AND
SURVIVABILITY? EFFECTIVELY PERFORM THE

* MISSION?

14



Table I (ccrtxu~d)

-SOURCE PAGE/PARA CRITI- SOURCE
RESP3hISl8.E DOCUMENT IN SOURCE CALITY OF

AGENZY WHEN RESOLVED IDNO DOCUMENT SCORE SOLU'N RISK AMPRINT DOMAIN STATUS

oil 0p, OT 1,£1083 P22 (FOUO) A 1083 HF PEND.
NFEA RFP
P.22

P1A1:83 P22 (FOUC) E £1023 H
HFEk RFP
P.22

P1FS' A1083 P24 (FOUC) E £10e3 K/F H: PEN .
HFEA £1021 RFP
P.24 P.8&

P.9
H AI0C3
?.R-56-
57,PAR
0i)

pp, FS: £1033 P25 (FOUD) E £1023 F./H HF-TNG PEND.
HFEA £10E1 RFP
P.25 P.8

PAS
H £1003
P.R-67,

* PAR C

Py C07 ;1 £1083 P22 (FO'JO) E £1083 HF PEND.
HFEA RFP
P.22

15
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Table 1 (cx)ntirLd)

UIX MANIfr SMMP Critical Question Report

OPER=1 DOCUMENTATION
S!! CR:TICAL MAIN:2 SUPPORTING ISSUE
...... 3 RITICAL QUESTION ALLEN DERIVED ISSUE , SELECTION

1.1 1 CAN FLIGHT CONTROL CAN TECHNOLOGY ACCOMPLISH THE A1083. HFEA 27-1/17/86
AUTOMATION REDUCE WORKLOAD AUTOMATIC FLIGHT CONTROL WwICH (FOUO)
ENOUGH FOR THE SINGLE PILOT IS CRITICAL TO SINGLE CREW
TO ACCOMPLISH THE MISSION? MEMBER OPERATION?

1.17 1 DOES THE MOUNTING OF THE HUMAN INTERACTIONS AND A1083, HFEA 32-1/17/S6
SECONDARY SWITCHES AND WORKLOAD RELATED TO FLYING THE (FOUO)
BUTTONS ON THE AIRCRAFT WITH A
SIDE-ARM-CONTOLLER DEGRADE "SIDE-ARM-CONTROLLER' AND
-'E PILOT'S PERFORMANCE? CONTROLLING OTHER FUNCTIONS AT

THE SAME TIME ARE NOT FULLY
ASSESSED.

1. i/,.: CAN THE NIGHT VISION THE SYSTEP FOR NAVIGATING NOE A!O3, HFEA 37-1/17/86A
PILOTAGE SYSTEM ALLOW A AT NIGHT AND IN ADVERSE (FOUO)
SINGLE PILOT TO FLY NOE AT WEATHER CONDITIONS 'iHICH
NIGHT AND IN ADVERSE REQUIRES A WIDE FIEUD OF VIEW
m wA.ER TO ACCOMPLISH THE WITH SUITABLE SENS:T:VITY AND
MISSION WITH AN ACCEPTABLE RESOLUTION, IS A HGH RISK
LEVEL OF SAFETY? DEVELCPMENT.

5.:2 ^AN THE LIGHTING AN INTEGRATED APPROACH TO CREW A1083, HFEA 29-1/17/86A
REQUIREMENTS CF THE COCKPIT STATION AND DISPLAY LIGHTING (FOLIO)
SySTEMS (NIGHT VISION is NEE:o. 23HTNG FOR
DEVICES, PANEL AND HELMET MAINTENANCE AND FARP HAS NOT
DISPLAYS, LASER AND BEEN FULLY EVALUATED.
FrASHBL!NDNESS PROTECTORS)
BE RESOLVED AND AN
INTEGRATED LIGHTING SYSTEM
DOEVELOPED THAT DOES NOT
INTERFERE WITH THOSE
SYSTEMS OPERATION?

5.15 1 WHAT IS THE ANTHROPOMETRIC ANTHROPOMETRIC PEQUIREMENTS A1OlS, MH ISSUES, P-10
DESCRIPTION OF THE HAVE NOT BEEN ESTABLISHED FOR
POPULATION OF INDIVIDUALS THE LHX.
INVOLVED IN OPERATING,
MAINTAINING AND SUPPORTING
TE LHX? (I.E., RANGE OF
PHYSICAL DIMENSIONS FOR MEN
& WOMEN)

16
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Tab1 e 1 (c)tinue)

UIx MP HI p critical Question Report

SOURCE PAGE/PARA CRTI- SOURCE

RESPNSILE DOCUPENT IN SOURCE CALITY OF

AGENCY WHEN RESOLVED !DNO DOCUMENT SCORE SOLU'N RISK NANPRINT DOMAIN STATUS

zuz:3:::::. .z::~:ZZ ....2z zZ tzzZ~zx&zz8S xz323: 333332 3333:33 mXZZZ3zzZ3:3 zzx

PM FSD £l083 P27 (FOUO) E A1083 H A1081 HF PEND.
HFEA P. RFP
P.27

P-i. FSO A1083 P32 (FOUO) E A1083 N/H HF RES.
HFEA A1003 HFEA
P.32 P.R-V1I

-17
SUMMARY

a

FS, A1E3 P37 'F.C) E A1083 H A1081 HF PENS.
HFEA P.8 RFP
P.37

PI FSC A1083 P52 (FOUO) E A1083 HF PEND.
HFEA RFP
P.29

PM RFP A1075 HH ISSUES. P-10 E R1010, HF RES.
RFP RFP
P2.3.2
.16.4
AND
3.3.3

17



Table 1 (c)tinue)

OPER:1 OCUMENTATICN
Sw-PF CRITICAL MAIN:2 SUPPORTING ISSUE
QUESTION NMSER SUPT:3 CRITICAL QUESTION ALLEN DERIVED ISSUE SE.CTI

17.08 CAN THE NIGHT VISION THE SYSTEM FOR NAVIGATING NOE A7083, HFEA 37-1/17/86A
PILOTAGE SYSTEM ALLOW A AT NIGHT AND IN ADVERSE (FOUO)
SINGLE PILOT TO FLY NOE AT WEATHER CONDITIONS WHICH
NIGHT AND IN ADVERSE REQUIRES A WIDE FIELD OF VIEW
WEATHER TO ACCOMPLISH THE WITH SUITABLE SENSITIVITY AND
MISSION WITH AN ACCEPTABLE RESOLUTION, IS A HIGH RISK
LEVEL OF SAFETY? DEVELOPMENT.

7.11/7.12 1 CAN A SINGLE PILOT COMPLETE DOES THE SINGLE CREW MEMBER A1083, HFEA 22-1/17/86
THE MISSION. GIVEN SINGLE DESIGN ALLOW THE PILOT THE (FOUO)
POINT FAILURES? FLEXIBILITY TO REACT TO

* MISSION CHANGES, DEGRADED
EQUIPMENT MODES, AND
EFFECTIVELY PERFORM IFE
MISSION?

1.12 1 WILL SINGLE POINT FAILURES DOES THE SINGLE CREW MEMEER A1083, HFEA 22-1/17/86
OF THE SYSTEM AUTOMATION DESIGN ALLOW THE PILOT THE (FO'JO
INCREASE PILOT WORKLOAD SO FLEXIBILITY TO REACT TO
AS TO PREVENT MISSION MISSION CHANGES, DEGRADE^
ACCOMPLISHMENT OR REDUCE EQUIPMENT MODES, AND
SURVIVABILITY? EFFECTIVELY PERFORM THE

MISSION?

7.12 iiILL SINGLE POINT FAILURES WHAT SYSTEMS ARE AUTO4ATED AND A1083, HFEA 25-1/17/26A
OF THE SYSTEM AUTOMATION HOW SPECIFIC AUTOMATION (FOUO)
INCREASE PILOT WORKLOAD SO ACCOMMODATES SINGLE CREw
AS TO PREVENT MISSION MEMBER OPERATION HAS NOT BEEN
ACCOMPLISHMENT OR REDUCE COMPLETELY ASSESSED. H;
SURVIVABILITY? DESIGN STANDARDS DO NOT FULLY

ADDRESS ISSUES AND TRADE OFFS
IN AUTOMATION AND COGNITIVE
OVERLOAD.

15 CONTRACTOR DELIVERED R1003 ROC
TRAINING LIMITED TO PILOT
TRAINING? STATEMENT IN ROC IS
NOT CLEAR.

18
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Table 1 (cotinued)

iX 2Afl T mT Critical Questicn Report

SOURCE PAGE/PARA CRITI- SOURCE
RESPONSIBE DOCUMENT IN SOURCE CALITY OF
AGENCY WHEN RESOLVED IDNO OOCUMENT SCORE SOLU'N RISK INPRINT DOMAIN STATUS

=ZSE:Z~ xzczczzz uu::uc z :::-Zxa ::::z cz::t muLzs:: mazzam u zmsumumumu x:-:::

PM FSD A1083 P37 (FOUO) E A1083 H A1081 HF PEND.
HFEA P.8 RFP
P.37

A C," A0S3 P22 (FOrO) . A! HF PEND.
NFEA RFP
D.22

0T A1083 P22 (FOUC) E A1083 HF PEND.
MFEA RFP
P.22

F FSA A1083 P25 (FOUC) E A1083 M/H HF-TNG PEND.
HFEA AI081 RFP
P.25 P.8&

P.A
H A1003

* P.R-7.•
PAR C

P/TRADO: TOA AP U VOL IX, R1C03 ROC PAGE F-2 H R1010 TNG RES.
TNG PARAGRAPH 2.E RFP RFP

P3.5.1

19
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..... In Tables 2 through 4, the 96 issues in the human factors engineering,
health hazards, and training domains are broken out by the various eleients
of analysis.

Table 2

Number of Issues in the Four Criticality Categories by Status of Solution,
MANPRINT Domain, Responsible Army Agency, and Type of Activity Affected

Criticality Score

Essential High Medium LOW

Status

Resolved 2 1 2 2
* Pending 17 20 34 10

Unresolved 0 6 2 0
Unknown 0 0 0 0

MANIr Domains

Human Factors 19 21 17 3
Health Hazards 0 2 3 2
Training 0 4 18 7

Responsible Agency

Project Manager 19 21 25 3
Training & Doctrine 0 3 13 7

Logistics Center 0 1 0 0
Aercmedical Research Lab 0 2 0 2

*Activity

peration 19 20 19 8
Maintenance 0 6 14 3
support 0 1 5 1

20
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Table 3

Status of Issues by MANPRINT Dmains, Responsible Army Agency, and Type of
Activity Affected1

Status

Resolved Pending Unresolved Umkzxe

I@2PRIT Dcmains

Human Factors 4 50 6 0
Health Hazards 1 6 0 0
Training 2 25 2 0

Responsible Agency

Project Manager 6 58 4 0
Training & Doctrine 1 18 4 0

a Command
Logistics Center 0 1 0 0
Aercmedical Research Lab. 0 4 0 0

Activity

Operation 4 54 8 0
Maintenance 2 21 0 0
Support 1 6 0 0

iCell Entries are Numbers of Issues

a
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Table 4

Number of Issues in the MANEINP- Dmains by Responsible Army Agency and Type
of Activity Affected

Manprint Domains

Human Health
Factors Hazards Training

Responsible Agency

Project Manager 50 6 12
Training & Doctrine 6 0 17

Logistics Center 1 0 0
ermedical Research lab 3 1 0

Activity

Operation 45 5 16
Maintenance 12 1 10
Support 3 1 3

a

a
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IiWCIS AND DIsWssICfN

Products

Several products based on this analytical effort outside of this report
were previously delivered in response to bona fide requests. The first of
these was an interim report and briefing on the progress and status of this
work. This was received by ARI in July 1986. Another product entitled
"Ccuments on The New LHX System MANPINTU Management Plan (SHMP)" consisted
of up-dated SMM pages, one of each of all but four of the critical
questions. 0he added information included complete cross-referencing to
appropriate paragraps in the IRX Request for Proposal (RFP) plus references
to pertinent studies and analyses where available. In addition, cmments on
the S MP and 13 reccmneded new critical questions were offered. This
product, initially delivered in August 1986, was further updated the
following month. A third product was cumprised of comments on the June 1986
version of the IHX Human Factors Engineering Analysis (HFEA). This product
was supplied in September 1986.

An important product delivered concurrently with this final report
consists of the Administrator's Annex and the computer disks for the LHX
MANPRINT Issues Data Base Management System (DBMS). The DBS is documented
and described with examples in Appendix A of this report. The three floppy
disks delivered to ARI contain the complete data base file and operating
software for the DENS (except, of course, the ccpywrited dBASEIII as
explained in Appendix A). These disks allow those with suitable ccmpxter
hardware to imimediately use the DEMS. Furthermore, the system can be
adapted for use with materiel systems other than the HX.

Discussion

In order to enhance the utility of results, this work was modified to
keep pace with IX MANPRINT activities within the Army. The second draft of
the RFP, two versions of the HFEA, and the UHX SMMP (June 1986) were among
the important documents that appeared during the period of performance. The
use of those documents as source material for this effort and the products
of this effort directed, in turn, at the HFEA, and SMMP have reconfirmed
issues and brcught about a mutual convergence on many issues. That is not
to say that the set of issues in the S41, the HFEA and this report are
identical. There are differences among the sets of issues, the point is
that on the major issues these three documents are not widely disparate.
(The point may also be taken as a compliment on how well Army agencies are
doing their job on this first test of MANPRINT in a major new materiel
acquisition.)

There were several important emissions among the documentation
available to this effort. The Cost and Operational Effectiveness Analysis
(COEA) and especially the Cost and Training Effectiveness Analysis (CTEA) no
doubt would have been mcst useful, especially on issues in the training
domain. Training issues presented in this report should be cross-checked
with those documents when they become available. Also, information from the
Advanced Rotorcraft Tednology Integration (ARTI) program, not available to
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us, will hopefully contribute to issue solution particularly in the human
factors engineering domain. Finally, an updated Target Audience Description
(TAD), in all likelihood, would have furnished additional useful
information.

As previously noted, many issues affected more than one MANPRINT domain
and more than one type of activity (operation, maintenance, support). This
analysis has captured those interrelationships through multiple entries in
the autnmated data base. However, this applies only to the human factors
engineering, health hazard, and training domains within the scope of this
analysis. The interrelations with issues in the other three domains
(manpower, personnel and system safety) were not the objective of this
effort. The manpower, personnel and system safety issues for IBX were
investigated under a separate effort and are documented in ARI Working Paper
MSG 88-02, IHX MANPRINT Integration.

Another effect not captured by this, or any other available analysis,
has to do with subsequent impact of issue resolution on another system,
unit, or agency. An issue raised concerning manpoer requirements provides
an example. If manpower requirements are underestimated, this will lead to
development of an inadequate training base and ultimately to inadequate

* recruiting. The initial underestimate of manpower requirements may take
several years of repair. Further analysis to assess and present these
second and third order effects would appear worthwhile.

2
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ISSUES Reported by
SMMP Critical Question Number Sequence

The following listing is shown in critical question number sequence. When
there is more than one listing for a given critical qustion number, the
issues are arranged so that operator issues appear first, followed by
maintainer issues and finally, support issues. Issues are finally arranged
by issue type so as to group issues of like type together. This listing was
prepared for ease of reference, using the critical question number as the
search key. (Some issues did not have a corresponding critical question
number. Hence, these issues are listed first.)
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ISSUES, Impact, and Proposed Solution Reported by
SMMP Critical Question Number Sequence

The following listing is of the Allen derived Issue Statement; the impact of
the issue; the proposed solution; the responsible agency; and the event by

* which the issue is to be resolved. This listing was prepared for ease of
reference, using the critical question number as the search key, and ma' be
used in conjunction with the immediately preceding and identically arranged
listing.
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Issues Reported by

TYPECODE and CRITICALITY SCORE Sequence

The following listing is shown in a sequence which displays the records

first by the TYPECODE (Operator 0=1, Maintainer M=2, and Support S=3), then

sorts them within each type code class by the CIRTTICALITY SCORE (CRITSCR:

Essential=E, High=H, Medium=M, LowzL). Issues in the operation domain will

be shown first, arranged so that the issues with E CRITSCRs will appear

first. This listing helps to find those operator issues which urgently need

to be solved.
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ISSUES, Impact, and Proposed Solution Reported by
TYPECODE and CRITICALITY SCORE Sequence

The following is a listing of the Allen derived Issue Statement; the impact
of the issue; the proposed solution; the responsible agency; and the event

a by which the issue is to be resolved. The records are shown in a sequence
which sorts the records first by the TYPECODE (Operation 0=1, Maintenance
M=2, Support S=3), then sorts them within each type code class by the
CRITICALITY SCORE (CRITSCR: Essential=E, High=H, Medium=M, Low=L). Issues
in the operator domain will be shown first, followed by those in the
maintenance domain, and then those in the support domain. This listing is
arranged in the same sequence as the immediately preceding listing.
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LHX MANPRINT ISSUES DATA BASE

Data Base Management System Design

Introduction

The following describes the design of the Allen LHX MANPRINT data base
management system (DBMS). This DBMS relates LHX MANPRINT issues to the
sources, documents, and other materials that create or explain the issues
and the findings of analyses as reported in analytical documents. In
addition, a variety of report forms was developed to produce hard copy for
analysts and government officials who, in making. decisions, may wish to
consider these data. Examples of these forms are attached.

DBMS Files

The DBMS consists of a number of related files:

A 0 Source document files that contain data about the documents that
were studied

a Issue files that list data on "issues" identified during the study
a Agency files, with information about agencies with LHX

responsibilities

Source Documents

Source documents are categorized into requirements, analysis, and
plans and program management documents:

Requirement Documents. Requirement documents are those which
establish identified needs. The data base defined for these documents
relates issues identified in analysis documents to the specific requirements
found in the requirement source documents. Examples of requirements
documents are:

* Required Operational Capability (ROC)
* * Letter of Authorization (LOA)

0 Request for Proposals (RFP)

Analysis Documents. Analysis documents report the results and
display the data of the analyses initiated by a requirements document, such
as the ROC. The data base for analysis documents relates the documents to

Ah the requirement that prompted the analysis, and to the resulting issues.
Examples of analysis documents are:

* Human Factors Engineering Analysis (HFEA)
0 Trade-off Analysis (TOA)
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Plans and Program Management Documents. The plans and program
management document data base contains data that describe how issues raised in
the analyses are planned to be resolved, or if not resolved, raised as
unresolved issues. The plans or programs existing or under development are
identified. Examples of plans and program documents are:

a Test and Evaluation Master Plan (TEMP)
0 New Equipment Training Plan (NETP)

Issues

The issues in this data base are mostly in the form of questions, which
have emerged from requirements and analysis source documents, and other
inputs. Each issue consists of a record that relates issue statements to
sources that identify or describe the issue and analyses that illuminate it.

Responsible Agencies

The Responsible Agency data base contains data about the agency having
responsibility for the resolution of the issue, or the preparation of a
specific report.

a

a

a

a
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The following scheme illustrates the structure of the Data Base
Management System (DBMS).

Opening
Screen for

DBLHX Data
Base

Select DATA
BASE.FIn which 4f

to work

Reurmns Analysi Pln rAenyIse
Documents Documents IPrograms Data I  Data Base Data Base

FigurBa e Da-. Base aRNs susdteas ein

+ ~ I / ,o, ,s .s

Documents Data Bases arei
REDOC.DBF ANLDOC.DBFPLNDOC.DBF

Perform NO 1oPrint Reports
\Operations?"-"

+ Y ES Select: Wide
I' or fNornal

Select Opeiation
Appendi Find & Editi
Delete/ Index/ Print Select: One

r All Records

Ex<ecute
Exit Pint

Request

Figure A-1. LHX MANPRINT Issues data base design.
Allen Corporation of America, October 1986
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Access and Use of the LHX MANPRINT Issues Data Base

General

The overall purpose of the DBMS is to facilitate data retrieval and
support for the documentation of critical MANPRINT issues for consideration
by Army managers. The 0DMS will not do the andlysis. It will, however,
permit accessing issue-related data in a timely and flexible way in order to
provide reports for use in the analysis.

The Introductory Screens identify the DBMS and state the rules for
accessing data. To the largest extent possible, the program is menu driven
so that users can select the operation they wish to perform. However,
access to a dBASEIII query language is permitted. This will enable the user
to ask questions that have not been foreseen and facilitated through
selecting menu items. Thus, the first few screens will provide the user a
view of the available options. These screens are the results of programs
and their use will invoke other programs to display information of
interest. The user should keep in mind that the query language is always
available as a menu option to allow the user flexibility to obtain other

* information.

A password is required of the user to enter the files for alteration or
other use, providing a measure of security for the data. The current
password and the method for changing it, as well as the documentation for
the PASSWORD program, may be found in the "Administrator's Annex." This
annex also includes installation procedures.

The data base management system uses the programming langiage called
"dBASEIII," a product of Ashton-Tate, Incorporated. It is usable on an IBM
or compatible microcomputer, operating under MS-DOS 2.00 or higher.
Generally, the data base will be usable on any computer that will run
dBASEIII, although the programs were developed on a computer with 640K of
random access memory. Because the Issues data base is so large, the data
base management system should be run on a computer with a 10 megabyte hard
disk. A smaller Issues data base would allow running the DBMS on a floppy
disk based system, but the hard disk also provides faster response to
queries. The data bases and related programs are supplied on three
double-sided floppy diskettes. Users must supply their own copy of
dBASEIII. In addition, reports shown in this document were produced on a
wide carriage printer, and reduced photographically for this report. It is
recommended that a wide carriage dot matrix printer be used for reports,
although users may elect to use the more common letter-width printer for
reports from data bases other than the ISSUEI data base.

Data Base Types

The data bases contain MANPRINT information related to three classes of
activities:

* * Operation
0 Maintenance
* Support
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Source Document Data Bases

There are three document data bases, one for each of the three kinds of
documents that we have categorized as the LHX available documents.

- Requirement Documents
* Analysis Documents
* Plans and Program Management Documents

Issues Data Base

The Issues data base is linked to the Document data bases to derive
reports that list the basis for the ISSUE and support it. In addition, the
Issues data base is liikpd to the Agency data base.

Responsible Agency Data Base

The responsible agency data base contains names and pertinent data of
the agency having responsibility for the resolution of a specific issue.

Data Base Names and Fields

•k Because dBASEIII places limitations on the length of file names, the
following data base names have teen selected for the associated data types:

REQDOC Requirements Documents
ANLDOC Analysis Documents
PLNDOC Plans/Programs Management Documents
ISSUEI ISSUES
AGENCY ALI[NCY

Data Base Programs

Programs have been written to enable ease of entry and data retrieval
from the files. The following programs provide for access to and use of the
various data bases:

DOCUl DOCU PASSWORD REKENT REQMEM
ANLMEN PLNMEN ISSMEN AGENMEN PNTI
PNT2 FI LISTER HEADN HEADIN
ISFIND ISDEL PNTONE HEADLIS LISTERlN
LISTERN

A
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Ah DOCUl. This is the initial program for entering the DBMS. It displays
a screen that invites the user to enter 'Y', if authorized to enter the data
base. If the user is not authorized, then 'N' may be pressed to permit an
escape. If the user types 'Y', the next program invoked is the password
program. (DOCU is a program that displays the title box seen in DOCUI.)

Welcome to the i
• Allen LHX Issues Data Base l

Management System

If you are authorized to use this system,
press 'Y'. You will then be asked for the
password. Otherwise, press "N' to exit.

DATE: 12/11/86
TIME: 15:29:48

ENTER SELECTION AND PRESS RETURN:
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Password. This is the program that enables entry to the DBMS. A
series of pound signs appears as the user types the correct sequence of
characters in the password. If the user mis-types, the program returns the
computer to DOS. Otherwise, the program enters the main menu. (The
password currently in use is documented separately in the Annex.)

I I
Welcome to the i

Allen LHX Issues Data Base

Management System

If you are authorized to use this system,
press 'Y'. You will then be asked for the
password. Otherwise, press 'N' to exit.

DATE: 12/11/86
TIME: 15:29:48

Please Enter the Password

A0
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REKENT. At the main menu program for the DBMS (REKENT), the user may
select a data base by pressing the first letter of the name of the data base
and the return key. (In general, the capitalized first letter of the
selection is the key to press. In some cases, as in aG)ency, it is the

Fsecond letter, uppercase G, which is the key to press.) Each of the
programs from the main menu makes available the same kinds of operations for
the data base selected.

The Main Menu permits access to the following data bases:

Requirements Documents
Analysis Documents
Plans and Programs Documents
Issues
Agency

It also permits returning to the dot prompt (.) or to DOS. After
selecting a data base and performing an operation, the user is returned to
the main menu for any further operations.

S)

15:30:50 MENU 12/11/86

LHX DATA BASES

SELECT A DATA BASE

R)equirements documents database

A)nalysis documents data base

P)rograms/planning documents data base

I)ssues data base

a aG)ency data base

X: EXIT DBASE TO DOS
0 C: return to DBASE PROMPT

YOUR SELECTION:

A 1
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REQMEM. This is the program that uses the Requirement document data
base. It permits the following operations to be performed:

APPEND
FIND AND EDIT A RECORD
DELETE A RECORD
INDEX THE DATA BASE
PRINT RECORDS
EXIT

LHX REQUIREMENTS DOCUMENTS DATA BASE

Select the operation you wish to perform
a

A)ppend records

F)ind and edit record

D)elete record

I)ndex data base

P)rint record

"OUR SELECTION: 
eX)it
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Append. This program makes a copy of the last record in the data base
and displays the copy in the full edit mode. The only difference between
the record displayed on the screen and the one from which it was made is the
record number which appears at the top of the record in the area that is not
highlighted. Changes may then be made to this copy in order to input the

Sdata associated with this new record. Any number of records may be appended
by pressing the "Page Down" key. Records that are appended in this way will
be saved when the user exits from APPEND by pressing the Ctrl key and the
"W" key at the same time (called: CTRL-W). This causes the new record(s) to
be appended to the set of old records. Pressing the ESC key or pressing
CTRL-Q will abort the append process. In this latter case, any records
entered prior to pressing ESC or CTRL-Q will be lost, and the data base will
be returned to its previous (unappended) condition. Before leaving the
append function, the program automatically reindexes the data base so that
appended records may be found. Indexing the documents data bases takes very
little time; indexing the Issues data base takes about two minutes.

Appending records to REQUIREMENTS DOCUMENT DATA BASE

Press CTRL-W when done appending.

The record you see will be a copy of the last
record in the data base. Any changes you make
will apply to this NEW record.

You may append as many records as you wish.
Press any key to continue...

A
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The following is typical of the display that would appear if the user

selected "Append" and pressed return.

Record No. 11 INSERT
IDNO RIO10
TITLE LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOSAL,

DAAIG9-B6-A0004,LHX

ORIG ORG HQ, AVIATION SYSTEMS CMD, 4300 GOODFELLOW BLVD. ST LOUIS MO. AMCPM-
LHX

AUTHOR AMCPM-LHX

DATE 11/24/86
LOCATE 012 ARI FILE FOLDER (ALLEN)

WHENEXP
PERT YES
MEDIA P
STATUS 2D
SECLAS U
rYPE M
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Find and Edit. This program requires entering the specific
Identification Number (IDNO) for the record desired. For the document data
bases, the IDNO is a five-digit alphanumeric that uniquely identifies the
particular document. Requirements documents always start with the letter
'R', and run upwards from RlOOl. Analysis documents always start with the
letter 'A' and run upwards from AlOOl. Finally, Plans/Programs documents
always start with the letter 'PI and run upwards from PlOOl. For the Issues
data base, the unique identifier is called the issue code (ISSUCD field).
In addition, the Issues data base records may be accessed using the
"Critical Question Number," which appears in the System MANPRINT Management
Plan. In view of the foregoing, a valid list of IDNOs, and/or Critical
Question Numbers should be available to the user, or else the message
"DOCUMENT NOT FOUND" will be shown (if in the document data bases) or
"RECORD NOT FOUND" (if in the Issues data base.)

The following shows the sequence of screens for finding a specific
record.

ENTER IDNO FOR DESIRED DOCUMENT:

ENTER IDNO FOR DESIRED DOCUMENT: RIOO

Record No. 10 INSERT
IDNO RIOO
TITLE LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOSAL,

OAA1O9-86-AO004,LHX

ORIG ORG HQ, AVIATION SYSTEMS CMD, 4300 GOODFELLON BLVD. ST LOUIS MO. AMCPM-
* LHX

AUTHOR AMCPM-LHX

DATE 11/24/86
LOCATE 012 ARI FILE FOLDER (ALLEN)

WHENEXP
PERT YES

* MEDIA P
37ATIJS 20

* FCLAS IJ
"IDE M
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iL Delete a Record. This program requires entering the IDNO of the record

to delete. If the IDNO the user enters does not exist, the "Document not

found" message will be shown. If the record is found, the IDNO and the

title of the document will be displayed, and the user is asked to verify

that the found record is the one to delete. If the answer is yes, when the

AS user presses 'Y', the record will be marked for deletion and displayed to

the user. The user will then press any key to complete the deletion- It is

possible to abort the deletion at any time up to this point by pressing the

ESC key. The following illustrates the screen sequences for deleting a

record.

ENTER THE IDNO OF THE RECORD TO DELETE:

* ENTER THE IDNO OF THE RECORD TO DELETE: R9999

ENTER THE IDNO OF THE RECORD TO DELETE: R9999

R9999 LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOSAL, DAAIO
9-86-AO004,LHX

IF THIS IS THE RECORD TO DELETE, PRESS YY
11 *R9999 LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOS

AL, DAA1O9-86-AO004,LHX

HQ, AVIATION SYSTEMS CMD, 4300 GOODFELLOW BLVD. S

T LOUIS MO. AMCPM-LHX

* AMCPM-LHX

11/24/86 012 ARI FIL

E FOLDER (ALLEN)
YES P 2D U M

* Press any key to continue...

A1
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Index the Data Base. This is a procedure that arranges the records in
a specific sequence. The documents' data bases are arranged in IDNO
sequence. A message appears during the period when indexing is happening to
say that the operation is being performed. No other message appears. In
the Issues data base, the indexing is done twice, because of the option to
provide access to records on the basis of either Issue Code (IssuCD), or
Critical Question Number (MMPQNO). Again, the operation is automatic, with
messages being presented to keep the user aware of which indexing operation
is being performed.

Print. This program enables the printing of a single record, or the
printing of all the records in the data base. For all data bases other than
the Issues data base, if Print is selected, the user is asked to select
either printing on a wide. carriage printer or a normal carriage printer, in
addition to selecting "one record to print" or printing all the records. If
the user selects one record, then the user must specify the IDNO, IssuCD,
or critical question number of that record. If the user ;elects all
records, then the user is given a choice of several different record listing
formats to choose from in another menu. (Not all data bases have multiple
formatted reports.)

Document Print
Menu

DATA BASE: REQUIREMENTS

IDOCUMENTS

a

O)ne for single record
* A)11 for all records

x) to exit
Press any key to continue...
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Issues Print. The Issues Print program is more complicated than

programs for displaying data about 
the documents because there are 

different

kinds of reports that are available. In addition, the reports require the

use of a wide carriage printer. Normal printer reports are not available

for the Issues data base. The following sequence shows selection of either

the issues fields reports or the memo fields reports, selected by either

choosing one or all reports.

A

Document Print

- Menu
DATA BASE: ISSUES

_______________________________I

O)ne for single record
A)ll for all records

x) to exit

Press any key to continue...
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SELECT REPORT TYPE

[I)ssues fields report

P)roposed solutions report

eX)IT

Press any key to continue...

SELECT REPORT TYPE

I)ssues fields report

P)roposed solutions report

Zm eXWIT

Press any key to continue...I

ENTER THE ISSUE CODE FOR DESIRED record 01003

• I SELECT REPORT TYPE

I)ssues fields report
P)roposed solutions report

eX)IT

Press any key to continue..,P

ENTER THE ISSUE CODE FOR DESIRED RECORD: 01003

r TO SELECT IMPACT/PROPOSED SOLUTION. PRESS 'Y'
OTHERWISE,PRESS RETURN.

WHAT IS YOUR SELECTION? Y

• {Document Print
Menu

I FORMATTED REPORTS

I

SELECT DESIRED REPORT FORM

I)SREP-S (List by SMMP QUESTION, index: MMPQNO + TYPECD + ISSUTYP)

L)ISTER (List by SMMP QUESTION, of IMPACT, SOLUTION MEMO fields

T) ISREP-T (List by CRITICAL SCORE within MANPRINT DOMAIN index: TYPECOD CSCD)

N) LISTERN (List by CRITICAL SCORE within MANPRINT DOMAIN, of MEMO fields)

eX)it

YOUR SELECTION:

Prqss Iny key to continue.. A-118



EXIT. This program permits the user to return to the main menu.

PNTI and PNT2. These subroutines used in the print program to
facilitate printing desired records.

LISTER. This program will provide a printout of memo fields of records
within the Issues data base, arranged in the sequence of critical question
number, TYPECD, and ISSUTYP.

LISTERN. This program will provide e printout of memo field of records
within the Issues data base, arranged in the sequence of IssuCD.

LISTERIN. This program will provide a printout of memo fields of a

single record selected by input of the Issue code.

HEADN, HEADIN, and HEADLIS. These are formatting programs used with
LISTER programs to provide appropriate headings.

ISFIND. This is a program called from ISSMEN that finds a requested
record from input by the user in either the form of critical question, or of
Issue code.

ISDEL. This is a program called from ISSMEN that deletes a requested
* record in accordance with input by the user. Since several records in the

Issues data base may have the same critical question number, ISDEL requires
that both critical question number and Issue code be input by the user. The
user first inputs the Issue Code of the desired record. When the computer
has finished searching, it displays all the record numbers, ISSUCD, MMPQNO,
and critical question for review by the user. The user is then asked to
select from among the records shown the specific record where the Issue code
and the critical question Number are those of the record to delete. The
user is then asked to confirm that the record is the correct one. Finally,
the program displays the records that have been 'deleted.' The following
screens show the sequence of steps performed:

FENTER THE ISSUE CODE OF THE RECORD TO DELETE:

ENTER THE ISSUE CODE OF THE RECORD TO DELETE: 09999

• A-li!9
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[RecordS ISSU CD MNPQO CRITQUEST
103 09999 1.20R CAN SINGLE PILOT OPERATION BE AC

HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A
ND IDENTIFICATION AVIONICS?

ENTER THE CRITICAL QUESTION NUMBER (MMPQNO) OF THE RECORD TO DELETE:

_Record, SUCO M1PQNO CRITQUEST
103 09999 1.20R CAN SINGLE PILOT OPERATION BE AC

HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A
NO IDENTIFICATION AVIONICS?

ENTER THE CRITICAL QUESTION NUMBER (MMPONO) OF THE RECORD TO DELETE: 1.20R

Recordl ISUCD MMPQNO CRITQUEST
103 o9999 1.20R CAN SINGLE PILOT OPERATION BE AC

HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A
ND IDENTIFICATION AVIONICS?

IF T1,3i ,) TP7 \ECORD TO DELETE, PRESS Y: Y

DISPLAYING ALL DELETED RECORDS...

Record# ISSUCO MMPQNO CRITOUEST
103 *09999 1.20R CAN SINGLE PILOT OPERATION BE A

HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A
a NO IDENTIFICATION AVIONICS?

Press vy key to continue...
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ANLMEN and PLNMEN. These are menu programs identical to REQMEM, and
result in access to the Analysis Documents data base or Plans and Programs
data base, respectively, to perform identical operations.

FI. This is a directory program that permits quick recall of a
user-selectable set of file names, accessed according to their suffix, DBF,
NDX, PRG, TXT, and DBT. To use the program, at the dot prompt (.) type "DO
F". A list of selectable file types, including the selection to display
all files, will be displayed. Selection is made by pressing the first
letter of the file type desired. At the lower portion of the screen will be

displayed the actual file names available. This program is useful when
interacting with the query language directly since precise filenames must be

used. It is equivalent to the command: "Display files like *.xxx, where xxx
represents the suffix of interest, and the * represents all prefixes with
the xxx suffix.

'his is the Allen LHX Data Base Management System

LHX FILES

Dress the first letter of the type of file you wish to be displayed.

0) ata base files
P) rogram files
N) index files
T) ext files
F) ormat files
M) emo files
A) 11 files

ENTER SELECTION: x) exit to Dbase
Press any key to continue...

DATE: 11/03/86
TIME: 11:28:34

S

-L
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Index files

Data base files are frequently "indexed." (Indexing puts the files in
a desired order. It is similar to sorting, but does not create a new data
base which sorting would do. Indexing creates a set of pointers that tell
the computer which records should follow other records according to some
indexing criterion specified by the person who did the indexing.) Indexing
is necessary for using more than one data base at a time. All data bases
containing document IDNOs will have an index file that indexes the records
on the basis of the IDNO. These files are called:

PLNDEX related to the PLNDOC data base
ANLDEX related to the ANLDOC data base
REQDEX related to the REQDOC data base
AGNOEX related to the AGENCY data base

Thus, a typical command construction would be:

USE ANLDOC INDEX ANLDEX

This would ensure that the ANLDOC Data Base records were shown in the
order of the IDNOs. When data are selected from several data bases they
must be selected on the basis of a common field, in this case the IDNO. For
the most part, the filenames for the index files suggest the fields upon
which the index was made. Thus, ISSCD is an index file for the ISSUEI data
base, in which the ISSU_CD is used as the index key. For the index,
ISMTYTY, the keys are the critical question number, the type code, and the
issue type. Whenever new records are added to any data base it is advisable
to index the data base following this action. The reason is that the data
base programs use indexed files to find records or print them. If a new
record has not been included in the index, it will not be found by the
program even though it exists.
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Reports

Reports may be obtained from the data bases in several ways:

Screen reports. Screen reports are normally obtained through the use
of the query command available at the dot prompt (.). For instance, to
obtain a listing of the IDNO, the ISSUE, and the CRITSCR for all the records
in the ISSUEI data base for which the CRITSCR was equal to 'E' one would
type:

USE ISSUEI INDEX ISSCD

LIST IDNO,ISSUE,CRITSCR,FOR CRITSCR = 'E

Inquiries like this are done interactively.

Hard copy reports. Hard copy reports can be obtained either
interactively as with screen reports, or can be the result of invoking a
program.

Reports by program. Programmed reports are those which result from
invoking a print program. The program called LISTER is a print program. It
uses the ISSUEI data base.

* Formatted reports. Formatted reports are those which have been
generated by the dBASEIII report generator. These reports do not display
contents of MEMO fields, but display only fields that are not memo fields
which have been selected for the report.

Reports that are available to display data in the ISSUEI data base are:

ISREP-S, LISTER, ISREP-T, AND LISTERN

The first report is invoked through using the query language by
typing: REPORT 10 PRINT ISREP-S, or it may be obtained by selecting it from
the print menu, available in Issues data base operations. ISREP-S uses the
index ISMTYTY and produices reports that are ordered in SMMP critical
question number sequence. LISTER produces memo fields reports, ordered in
critical question number sequence. ISREP-T and LISIERN produce the same
kinds of reports as the other two except that the listings are ordered by
criticality score within MANPRINT domains, with the "essential" score within
operation being shown first.

A
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DATA BASE STRUCTURE AND FIELD DEFINITIONS

The following pages document the structure of the data bases and define
the fields. Examples of data collection forms are also provided.

Document Data Base Field Names

The following specifies the Field Names for the Document DATA BASES

(REQDOC, ANLDOC, PLNDOC) and describes them:

FIELONAME TYPE LENGTH DESCRIPTION

IDNO CHAR 5 Unique identifying serial number for each
record. Leading Alpha Character: R1O01,
A1O01, P1001 to picture (X9999).

TITLE CHAR 255 Document title in full. (First 20 characters
are reserved for short subject word).

ORIGORG CHAR 255 Originating organization as shown on the
Title page or the 1434 if it exists.

AUTHOR CHAR 255 The name of the organization or person(-)
who prepared the report or document.

DATE DATE 8 Date of publication.

LOCATE CHAR 80 The place where the document may be found.

WHENEXP CHAR 20 The data when the document will be available.

PERT CHAR 1 Y or N as to pertinency to ASARC Issues.

MEDIA CHAR 1 Code to indicate the medium in which the
document is available: P,print; U,
microform; V,video; S, 35mm slides.

STATUS CHAR 2 Code to specity the timeliness of the
document: D, draft; FD, final draft;
F, final; U, Unknown.

SECLAS CHAR 4 Security Classification, as specified in
DTIC DED.

TYPE CHAR 4 Document type: M, memo; TR, Technical
Report; RFP, request for proposal; others
as cpecitied in the DED.
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Issues Data Base Field Names

The following specifies the Field Names for the ISSUEI DB and describes them:U
FIELDNAME TYPE LENGTH DESCRIPTION

ISSUCD CHAR 5 Unique idertifier code for each record in
the Iss:.jes Data Base, consisting of a
prefix (0, M, or S) and a four-digit suffix
1001 to 9999 within each class.
0, operator; M, maintainer; S, support

ISSUT',c CHAR 15 A phrase to classify the issue for sorts.
CRITSCk CHAR 3 An alphabetic character indicating the

criticality of the issue. E=essential,
H=high, M=medium, L=low.

ISSUE CHAR 254 Concise statement of the issue.
CRITQUEST CHAR 250 The critical question as it appears in the

System MANPRINT Management Plan.
ISSUEM MEMO 10 Same concise statement in a memo field.
CONSUP CHAR 160 Statement identifying source supporting

selection of item as an issue.
* STATUSCD CHAR 5 Code to reveal current status of ISSUE:

PEND, Pending; RES, Resolved; UNK, Unknown;

UNRES, Unresolved
PROPSOL MEMO 10 Statement of the proposed solution to the

issue.
IMPACT MEMO 10 Statement of the effect the unresolved issue

could have.
AGNCY CD CHAR 5 Code to identify the agency in the AGENCY

data base having responsibility for the
resolution of the issue

RESPAGENCY CHAR 10 Agency responsible for resolution of Issue.
TYPECD CHAR 1 Code to identify activity class of Issue:

0=1, Operator; M=2, Maintainer; S=3, Support
IDNO CHAR 5 IDNO of the source document that is cited

as related to or describes the reason for
the issue. This field links the issue to
the specific document data base.

REFCD CHAR 255 The page and/or paragraph number of the
a source document referring to this issue

record.
RELATE I MEMO 10 This memo field, up to 4000 characters,

is for describing related issues and types
(of significance to the individual).

RELATEU MEMO 10 This memo field, up to 4000 characters,
* is for describing related issues and types

(of significance to the Unit).
RELATEA MEMO 10 This memo field, up to 4000 characters,

is for describing related issues and type
(of significance, Army-wide).

RELATE F MEMO 10 This memo field, up to 4000 characters,
* is for describing related issues and types

(of significance for facilities).
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Issues Data Base Field Names (continued)

FIELONAME TYPE LENGTH DESCRIPTION

WHENRES CHAR 20 The name of the event (like FSD) by which the
the issue is to be solved.

SOLUSRS CHAR 254 Identification of source of solution to
issue.

RISK CHAR 254 Relative risk, high, medium, low if issue
is not resolved.

MMPQNO CHAR 30 Allen Corp SMMP Critical Question number.
CQNO CHAR 5 SMMP Critical Question Number.
BLNKLN CHAR 20 A series of periods (.) to enable spacing

between successive records.
CSCD CHAR 1 Critscr code: E=I,H=2,M=3,L=4

A
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Agency Data Base Field Names

The following specifies the Field Names for the Agency DB and describes them:

FIELDNAME TYPE LENGTH DESCRIPTION

AGNO CHAR 5 Unique identifying number for each record.

AGNCYCD CHAR 5 Unique identifying serial number for each
AGENCY.

IDNO CHAR 5 IDNO of the document for which the POC has
cognizance.

ISSUCD CHAR 5 Identifier code for record in ISSUES data
base which specifies this agency as respon-
sible for issue resolution.

SYMBOL CHAR 12 Military office symbol.

COMMAND CHAR 20 The name of the Command of point of contact.

STATION CHAR 20 The military location of point of contact.

CITY CHAR 20 The city of POC, if relevant.

STATE CHAR 2 State abbreviation.

ZIP CHAR 10 Code to ten-digit zip code if one exists.

POCNAME CHAR 30 Title and full name of Point of Contact.

AREA_CD CHAR 3 Commercial telephone area code.

TELNO CHAR 8 Commercial telephone number.

AVNO CHAR 8 Autovon telephone number.

A
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Data Collection and Data Entry

Entries to the data bases are from data collection forms that are
arranged in the same format as the on-screen data entry screens. Data
collection forms should be utilized by analysts. Actual entry to the data
base should be done by data entry personnel.

LHX Document Data Base
Record Format

(Prepared by: Date:

Identification number: (IDNO)__

Document title:
(TITLE)

Originating organization: (ORIGORG)

Author: (AUTHOR)

Date of publication: (DATE: MM/DD/YY)_

Where document may be found: (LOCATE:)

Date of expected document availability: (WHENEXP:)

Is the document pertinent to ASARC issues? (PERT:)(y/n/unk)

Media of publication: (MEDIA:P,U,V,S)

Status of the document: (STATUS: D,FD,F,U)

Security classification of document (SECLAS: *)

Type of document: (TYPE: M, TR, RPT, OTHER)__

a

* SECLAS CODES: S, SECRET; SRC, SECRET RESTRICTED DATA; SFRD, SECRET

FORMERLY RESTRICTED DATA; ST, SECRET TENTATIVE; C, CONFIDENTIAL; CRD,

CONFIDENTIAL RESTRICTED DATA; CFRD, CONFIDENTIAL FORMERLY RESTRICTED DATA;
CT,CONFIDENTIAL TENTATIVE; U, UNCLASSIFIED; R, FOREIGN RESTRICTED.
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LHX ISSUES Data Base
Record Format

(Prepared by: Date:

Issue Identification Code: (ISSU_CD:) ____

Short phrase to identify issue type: (ISSUTYP : see appendix for listing of
predefined ISSUTYPs)______ _________

Relative criticality score: (CRITSCR: L,M,H,E)

Statement of Issue: (ISSUE:)____________ _____________

Statement of Issue for memo field: (ISSUEM:) (same as for ISSUE:)

Document or reference that supports conclusion an item is an issue: (CONSUP:)

Code to reveal the current status of the issue: (STATUSCD:

Statement of the proposed solution, if any: (PROPSOL:) ___________

Impact of the issue: (IMPACT:)___________ ______________

Agency responsible: (AGNCYCD) _______________

Agency responsible for issue resolution: (RESPAGENCY:)___________

Type of issue: (TYPECD:)_

* ~Document IDNO: (IDNO:)____

Page in source document: (REFCD:)______ ________________

RELATED ISSUES: (RELATE- I. U. A.F)

At what event must the issue be resolved? (WHENRES:)_____________

Source of solution of Issue: (SOLUSRS:) __________________

* ~Risk if issue not resolved: (RISK:)___ __________________

System MANPRINT Management Plan question number: (MMPQNO: __________

Critical Question: (CRITQUEST:) ___ ________________
Critical Question Number: (CQNO:) ___________________
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SAMPLE
LHX DOCUMENT Data Base

Record Format
(Prepared by: JB Date: 3/2/86

Identification number: (IDNO) A1022

Document title: (TITLE) PROJECTED ACCIDENT COSTS FOR THE LHX AIRCRAFT--INFOR-
MATION MEMORANDUM

Originating organization: (ORIGORG) PESC-SE

Author: (AUTHOR) LT. GEN ROBERT M. ELTON, DCSPER

Date of publication: (DATE: MM/DD/YY) 12/23/84

Where document may be found: (LOCATE:) 040 ARI LHX FILE FOLDER (ALLEN)

Date of expected document availability: (WHENEXP:)

Is the document pertinent to ASARC issues? (PERT:)(y/n/unk) Y

Media of publication: (MEDIA:P,U,V,S)_P

Status of the document: (STATUS: D,FD,F,U)_F

Security classification of document: (SECLAS*:) Uncl

Type of document: (TYPE: M, TR, RPT, OTHER) MEMO

a

* SECLAS CODES: S, SECRET; SRC, SECRET RESTRICTED DATA; SFRD, SECRET

FORMERLY RESTRICTED DATA; ST, SECRET TENTATIVE; C, CONFIDENTIAL; CRD,
CONFIDENTIAL RESTRICTED DATA; CFRD, CONFIDENTIAL FORMERLY RESTRICTED DATA;
CT,CONFIDENTIAL TENTATIVE; U, UNCLASSIFIED; R, FOREIGN RESTRICTED.
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SAMPLE
LHX ISSUES Data Base

Record Format
* (Prepared by: JB Date: 5/15/86

Issue identification code: (ISSUCD:) 01022

Type of issue: (ISSUTYP: __ ) TNG INT COCKPIT

Relative criticality score: (CRITSCR:) E

Statement of issue: (ISSUE:) CAN AN EFFECTIVE AND ACCEPTABLE HELMET MOUNTED
DISPLAY BE DEVELOPED FOR LHX?

Statement of issue for memo field: (ISSUEM:) (same as for ISSUE:)

Document or reference that supports conclusion an item is an issue: (CONSUP:)
A1017 , HFEA 1-1/17/86 (FOUO)

Code to rcveal the current status of the issue: (STATUSCD:) PEND.RFP

Statement of the proposed solution, if any: (PROPSOL:) WORK BOTH
TECHNOLOGY AND HUMAN FACTORS AREAS TO PROVIDE BEST HMD FOR LHX, APPROPRIATE
TRAINING.

Impact of the issue: (IMPACT:) INADEQUATE HMD WILL DEGRADE PILOT PERFORMANCE
AND HINDER MISSION PERFORMANCE

Agency responsible: (AGNCYCD)

Agency responsible for resolving issue: (RESPAGENCY:) PM

Type of issue: (TYPECD:O,M,S) 0

Document IDNO: (IDNO:) A1077

Page in source document: (REFCD:) P.1 (FOUO)

RELATED ISSUES: (RELATE- I,U,A,F) See also in A1075, HH ISSUES P-18

At what point must the issue be resolved? (WHENRES:) FSD

• Source of solution of issue: (SOLUSRS:) AI077 HFEA P.1

Risk if issue not resolved: (RISK:) L A1081 P.8; M/H A1003 P.R-60. par 2

System MANPRINT Management Plan Question Number: (MMPQNO:) 1.01

* Critical Question: (CRITQUEST:) IS THE WIDE FIELD OF VIEW TECHNOLOGY MATURE
TO SUPPORT LSD FSD?

Critical Question Number: (CQNO:) 1.01
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LHX AGENCY Data Base
Record Format

(Prepared by: Date:

Agency record number (AGNO) __________________________

Agency code (AGNCYCD) _ _

Document identification (IDNO:) _________

Issue code (ISSUECD)___

Office symbol (SYMBOL) ______

Command of point of contact (POC) (COMMAND)___________

Military Installation of POC (STATION) _________

City where POC is located (CITY) __________

State where POC is located (STATE)_

ZIP code for mailing (ZIP) _____

Title and name of POC (POCNAME:) _______________

Commercial telephone area code (AREACD) _

Commercial telephone number (TELNO) ____

Autovon telephone number (AVNO)_____

0
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SAMPLE
LHX AGENCY Data Base

Record Format
(Prepared by: RCT Date: 3/17/86

Agency record number (AGNO) G1034

Agency code (AGNCYCD) P1001

Document identification (IDNO:) R1002

Issue code (ISSUECD)__

Office symbol (SYMBOL) AMCPM-LHX

Command of point of contact (POC) (COMMAND) AMC

Military installation of point of contact (STATION) AVSCOM

City where POC is located (CITY) ST. LOUIS

State where POC is located (STATE) MO

ZIP code for mailing (ZIP) 63120-1798

Title and name of POC (POC) LTC TURNER

Commercial telephone area code (AREA CD) 314

Commercial telephone number (TELNO) 263-1327

Autovon telephone number (AVNO) 693-1327
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GLOSSARY

Because of space limitations of printouts, certain abbreviations were
developed either for use as headers or within text. This alphabetized
listing defines those abbreviations:

AMC Army Materiel Command
ANLDOC Analysis Documents Data Base
ANLDOK Report format to list ANLOOC contents
AUCP Automated Cockpit
AUTO Automated
CDCRITYP Index file indexing ISSUEI on TYPECD, CRITSCR,

and ISSUTYP
CONTIN'S Continuous
CONIR. Contractor
CP Cockpit
DEL Delivery
E Essential (no system if issue not resolved)
ENV Environment
H High (system seriously degraded if issue remains)
HF Human Factors

* HFEA Human Factors Engineering Assessment
HH Health hazards
INST Instructor
INT Integrated
ISSUEI Issues data base version 'I'
ISREP-S Report form to list non-memo fields in ISSUEI
L Low (not zero. Might work around issue)
LVL Level
LRU Line Replaceable Unit
M Medium (criticality is between H and L)
MAINT Maintenance
MANPWR Manpower
MMPQNO MANPRINT Management Plan Question Number
MULTI-MI Multi-mission
OPN Operation
PLNDOC Plans and Programs Documents Data Base
PLNDOK Report format name to list PLNDOC contents
PM Program Manager
POCS Report form to list AGENCY data base contents
RFQDOC Requirements Documents Data Base
REQDOK Report format name to list REQDOC contents
SCAT Scout Attack
TECH Technology
TNG Training

* TOA Trade-off analysis
TRADOC Training and Doctrine Command
TSM TRADOC system manager
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APPENDIX B

LHX MANPkINT INFORMATION IN SPECIAL FORMAT PRESCRIBED BY
U.S. ARMY RESEARCH INSTITUTE

IV. MANPRINT Issues/Concerns

A. Human Performance

1. Crew size

(a) Total system performance requirement: The SCAT will have
a crew of one. (There are indications that a second crew
member may be added.) The Utility, while operable by a
single pilot, will have provision for a second crew
member. The total system requirement will ome from the
HARDMAN analysis which already includes consideration of
a second crew member in the SCAT.

(b) Human performance standards: These have not yet been
separately codified from the system performance
specifications. The latter are replete with implications
for specific human performance having impact on skill
requirements, training, and the soldier machine
interface. The LHX Request for Proposal (RFP) Section
3.1.1 addresses soldier performance.

(c) Human error analysis: The RFP contains numerous
requirements for surveys, analyses, demonstrations,
simulations, tests, and validations involving human
performance. It does not contain a specific requirement
for human error analysis.

(d) Operator (pilot) workload: The Advanced Rotocraft
Technology Integration (ARTI) program was to provide
information on this topic. Results from the ARTI program
are not available to the writer. Other analyses indicate
that successful mission accomplishment by a single pilot
SCAT is highly problematical especially under adverse
weather, at night, and under degraded equipment
conditions. The RFP Section 3.3.2.1 addresses pilot
workload measurement.

B
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B l (e) National Guard, Army Reserve Issues: No comment.

2. Maintenance/maintainer, civilian maintainer, supporter

(a) Total system performance requirement: Will come from
HARDMAN analysis.

(b) Human performance standards: Not defined in documents
reviewed by Allen Corporation.

(c) Human error analysis: No requirement in RFP.

(d) Impact of degraded built-in automated diagnostic
equipment: Awareness of the potential problem is
indicated in some documents. Measures to reduce
potential impact are not evident in documents reviewed.

- (e) National Guard, Army Reserve Issues: No comment.

3. Environmental impacts on human performance and impact on
designs. Address impact for active components and Army
Reserve and National Guard. Do not duplicate information
found elsewhere in this outline.

* (a) Physical environment: LHX is expected to operate
throughout worldwide extremes of climate, weather, and
other environmental factors. Environmental conditions
are specified in RFP Section 2.3.2.10. Conditions
covered are: temperatures, rain, snow load, sand and
dust, icing conditions, salt spray, fungus, shock, and
vibration. LHX is required to operate from 12-degree
slope (RFP Section 2.3.2.1.3.4) and from shipboard in sea
state 2 (RFP Section 2.3.2.1.3.5).

(b) Operational environment: Under many flight and mission
regimes, single SCAT pilot will be subjected to extremely
high workloads. In some cases, e.g., night and adverse
weather, workloads may exceed the capabilities of the
best pilots. If a decision is made to add a second
crewmember to SCAT, then LHX performance is more likely
to be limited by equipment performance than by human
performance. The internal environmental control system
is specified in RFP Section 2.3.2.5.6. Heating,
ventilation, defogging, and defrosting are provided for
both SCAT and Utility. Cooling is provided for SCAT
only. Oxygen and electricity are provided for med-evac
patients. The potential threat exposure and protection
required for LHX and crew are covered in RFP section

* 2.3.2.11. Noise limits are established by reference in
RFP Section 2.3.2.16.5.
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Maintenance and support personnel are expected to perform
under environmental extremes and NBC conditions with
protective clothing and/or NBC (MOPP level IV). (RFP
Section 2.3.2.6.9). Auxiliary lighting is to be provided
for flight line maintenance (RFP Section 2.3.2.7.2.1).

(c) Social environment: No comment.

B. Other MANPRINT Integration Issues: Not covered above or below: In
general, MANPRINT issues appropriate to the RFP are well covered in
the RFP. That document contains numerous requirements for
analyses, surveys, mock-ups, simulations, demonstrations, and tests
that include the "soldier-in-the-loop." The final success of the
overall LHX hardware/soldier integration will be determined by the
attention and weight given to MANPRINT concerns during the course
of LHX development.

V. Specific MANPRINT Domain Issues

A. Manpower (Military and Civilians). The Extended HARDMAN Analysis
conducted by Dynamics Research Corporation provided the following
summary findings in a briefing at Fort Rucker, 7-B October 1986:

1. 53% reduction in maintenance burden for LHX compared to
predecessor system.

2. 53% reduction in maintenance manpower.

3. Shortfalls in MOS 66J, 68D, 6BH, 68M, and 6BF upon
introduction of LHX.

4. 40% less MPT requirements for LHX than for predecessor systems.

B. Personnel (Military and Civilians). The HARDMAN analysis in
paragraph A above addressed active Army military. The analysis was
in progress for reserve components. National Guard and civilians
were not mentioned. MOS consolidation is covered in the analysis
as are shortfalls in specific MOS (A, 3) above. The analysis is
based on postulated peacetime flying hours and does not include
wobilization and wartime flying hours.

C. Training (Military and Civilians)

1. Training strategy: HAROMAN analysis (Paragraph A. above) uses
traditional Army school strategy in estimating training
manpower and personnel requirements. RFP Section 3.5 requires
a System Approach to Training (SAT) and includes more than
five pages specifying the training program required of the
contractor. While the training strategy is not explicitly
stated, items included and omitted in RFP Section 3.5 would
support an inference that all training, including courseware
materials and devices, for all personnel (operational,
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maintenance, and support) is to be prepared by the contractor
as an integrated training system (ITS) subject to government
approval. The exceptions appear to be tactics and doctrine
training and collective training limited to simulation. The
words "Contractor Delivered" and "Turn Key" do not appear.
Also, while the contractor is to prepare the training, it
would appear that the Army will conduct the institutional and
non-instituticnal training.

2. Training concept: (See paragraph C.l above). RFP Section
3.5.3.4 addresses Embedded Training. The RFP contains no
requirement for a two-pilot SCAT trainer. A New Equipment
Training Program has been drafted for LHX but no New Equipment
Training Team is planned for LHX. (Also see paragraph on
Training under Light Helicopter System Description in main
body of this report.)

3. The 29 training issues examined in this analysis are
summarized in Tables 2 through 4 in the main body of this
report and are listed in the data base print-outs in Appendix
A.

D. Human Factors Engineering

* 1. Operator interface design/operator performance concerns:
Table 1 in the main body of this report lists 19 issues judged
to be the most critical to LHX issues. All of these are
operator interface or operator performance issues. The
complete list of LHX MANPRINT issues (Appendix A) repeats
these 19 and lists 26 additional issues of lesser importance.
See also Tables 2 through 4 of the main body of this report.

2. Maintainer interface design/maintainer performance concerns:
Table 4, main body of this report, shows 12 issues in this

category. See the issue lists in Appendix A for details on
these as well as three issues affecting support personnel.

3. System integration and interraction interface design
concerns. (See D.1 above).

E. System Safety. This domain was not part of this analytic effort.
However, as noted elsewhere in this report, some of the issues included here

* under human factors engineering and health hazards might be construed as
system safety issues.

F. Health Hazards. This analysis cataloged seven issues in this
domain. (See Tables 2 through 4 and Appendix A.) Other analysts might
categorize some of the human factors engineering issues as health hazard

* issues.
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